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Overview Stormwater Facility
Volume Visfor stormwater facilities owners whgenerallyare -

commercial property owners andome Owner Associations Maintenance
(HOAs)but also includes individudlomeowners Stormwater
facility owners have the respondiiiy to ensure their system
functions properlyin order to reduce flooding anerosion and
protect water quality If youare readingVolume Vit is probably
because you are thewneror operatorof a stormwaer facility l
and would like to learn more about the maintenance standards
When properly maintained,gur stormwater facilityhelps

Volume VI is a regulatory handbook
that helps stormwater facility
owners:

Learn about your stormwater
facility and its system parts
(components)

protect our localstreams, lakes, and Puget Soufitie T Understandnspecton reports
investment you make in yowstormwater facilityis contributing ' Implement maintenance actions
to a healthier environment for your neighborhog&nohomish 1 Recognize if youecility is not
County and the greater Puget Sound regidfe thank you! working andneeds attention
What isStormwater? B{V'gv;_/ y; usr Stogr;\wgtirifjac'“{ty;, 2 K
Stormwater is created when rain falls on hard surfasegh as website Interactive MapsDrainage
roofs, driveways antbads.Rainwatemmixes with anything o Inventory. You can access your
those surfaces including pollutants like oil, grease and saags facility number, aerial imagery, data
becomes polluted stormwater runoff. Uncontrolled or untreated tables, and other details on your
stormwater is known to cause harm to aquatic ecosystems, stormwater facility and its
threating public health and the environmerherefore, components.
stormwater is normally required to be channeled through a
system of pipes, catch basins, flow control and water quality Please take the time tlearn about L
aeausSvyaz G2 SyadNNB AiGQa Of St your stormwater facility so thatyou >t ST a
local streams, wetlands and eventually Puget Sound. can identify and addregsroblems
that might occumwith it over time
What Is a ®rmwater Facility? That includes identifying and
I A02NNYSFGSNI FILOAfAGE AA &  addressing erosion, water qualityor ,gs &

storing stormwater runoff. Stormwater facilities include, but are ~ Pollution issues.
not limited to, all stormwater conveyance systems and

containment facilities including pipelines, channels, dikes If you need assistance with

ditches, closed depressions, stormwater flow control facilities, Volume VAStormwater Facility

stormwater treatment facilities, erosion and sedimentation Maintenance, please call

control facilities, and other drainage structures and Surface Water Management

I LILJzNI Sy yOSas 020GK yI G dzNT f at 425388-3464. Y2K2
Drainage Manal, Volume I). Each facility generally includes )

AYRAGARIZ t a2adSy LI NIasz aOz  Snohomish County i dzNB =
and slowly release stormwater into the natural environment. Public Works
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Stormwater Regulation

Municipalitiesthat own and operate separate storsewersystems (Mg}, such assnohomish County are
subject toregulationsunder the FederaWater Pollution Control ActQlean Water Agt National Pollutant
Discharge Elimination System (NPPE®ran). Authorized by the US Environmental Protection Agyenhe WA
State Department of Ecologydministerghe NPDES program, by issuing permits to dischargers and regulating
pollution generating activitiesThe goal of the NPDES program is to ensure stormwater discharges are managed
in way that maximize the ptection of public health and the environmem{s a municipal stormwater

permittee, Snohomish County is responsible to require stormwater activities are perfeinadading ensuring
inspection and maintenance of regulated stormwater facilitié&s noted, new development and redevelopment
meeting certain thresholds require stormwater facilittbsit aredesigned to mitigate stormwater impacts on

the environment.

Maintenance Responsibility

Understanding theesponsibilitiesand restrictions releed to maintenance of your stormwater facility is

important. For example, stimwater facilities in residential developments may be located on separate tracts

GKIFIG aSNBS YdzZ GALX S f20a oAGK aKINBR YIAgpSyl yOS NB
documents, drainage maintenance covenantsbagt engineering plans, and other relevant documents to

better understand your stormwater facility maintenance responsibilities. One source of some of these
documentsmaybet 5{ Q& Ly {GdSNF @A S 6So6 YI LI LR
http://gismaps.snoco.org/Htmi5Viewer/Index.html?viewer=pdsmapportal

Do | need a Permit?

Before performing raintenanceA 4 Q& AYLER NI yi G2 dzypRbénedadivitigskequiekaty i K S NJ
permits. Many stormwater facilities are near critical areas, dinerefore knowledge ofyour facilitysite

boundaiies is important.Depending on the type of workgcation, and circumstancepermits may be required

For information on permits, please contact Snohomish CoeuRlgnning and Development Services (PDS) at
425-388-3311

Safety Precautions

It is important to understand potential hazards when accegsirstormwater facility. Inspecting a stormwater
facility can require walking up and down steep slopes, being near standing -ondagtg water, or lifting heavy
access lids. There can be uneven terrain, dense vegetation, and slippery surfaces.asiascartl vaults are
confined spaces and cannot be entered safely without specialized equipment and training

Professional Contractors

For mostprivate stormwater facility ownerghe best approach teompletingthe requiredmaintenancesto

hire a profesional contractor that specializes in stormwater syste81WM maintains a list of local stormwater
service providergdirect link:storm drainage facility cleaning contractors (P90 found at
https://snohomishcountywa.gov/892/Urbairainagg. Please be aware th&nohomish County does not
indorse or certify these contractors and théoee we recommendeekng multiple quotes and checking
references beforehiring. For informationon how to develop a maintenance plaplease reference théactsheet
on Developing a Maintenance Prograrfor technicaladvicefrom aSnohomish Countirainage Inspector
contactSnohomish Count$urface Water Managemeat 425-388-3464.
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What this VolumeContains

The main content of Volume Vil consistsoféha Ay § Sy yOS { i yRI NRiathe RSEONR O S
following pages. Th®laintenance g&andardswere taken out of Volume V where they were in previous editions

of the County Drainage Manual, and puitto this Volume VIThis volume has been organized for ease of

reference and quick introduction to a particular type of stormwater facility and its maintenance. The

Maintenance &andards are presenteih tablesalong withdescriptiors and useful tips givenin the form of

common maintenance considerationghe Maintenancet8ndardsthat are given in the tableare the criteria by

which County Drainage Inspectairsspect to confirm that required maintenance is performed correatiger

the authority ofSC@.54.

The administrative rules associated with performing maintenance, such as the timelinescucedrecord
keeping are given in Chapter 4(MaintenanceRequirementdor Stormwater Facilities) frondolume V of the
Drainage ManualChapter 4.6 imfgments the Maintenance Standards in this volurAeopy of Chapter 4.6 is
given in Appendix A for ready reference.

Technical Resources
Further information on stormwater regulations and stormwater management in Snohomish County can be
found at the followng sources:

1. Snohomish County Drainage Manhé#bs://snohomishcountywa.gov/1130/Drainagdanual

2. Snohomish County Engineering Design and Development Standards (EDDS)
https://snohomishcountywa.gov/492/Desig8tandardsEDDS

3. Snohomish County Cod8CC):
0 7.5XWater Pollution Contrahttps://snohomish.county.codes/SCC/7.53
0 7.54¢Maintenance of ConstructeStormwater Control Facilities
https://snohomish.county.codes/SCC/7.54
0 30.63ADrainagehttps://snohomish.county.codes/SCC/30.63A
0 30.63R; Land Disturbing Activitidsttps://snohomish.county.codes/SCC/30.63B

4. Surface Water Managemeiriformation onprogramsand servicesvww.surfacewater.info

5. Washington Administrative Code (WA®ps://apps.leg.wa.qgov/wac/

6. Revised Code of Washington (RCM)s://apps.leg.wa.gov/rcw/

Acknowledgements

The content of this Volume waterivedfrom the Washington Department of Ecolog®0(9) Stormwater

Management Manual for Western Washingtdnformation fromPierceCountyand Clark Counfya RNJ Ayl 3 S
manuals were also used.
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What is a Catch Basin?

Catch lasins [ . )age typicallyrectangular or cylindricaunderground concrete structures designed to collect
stormwater runoffthrough a grate at the top ana route it through underground pipes attached toMost catch
basins are associated with streghéghways and parking Its. Many arealsolocated inthe back and side yardsf
private residential lots.@ne/ . &d&located orundeveloped propertys access and maintenance points and at
changes in direction afonveyance pipe systems

Typical Catch Basin Design

There are many types of catch basingarying in shape and dimension. Two commonly used catch basins are
described here. The first is tigpe 1 CB which is rectangular in shape and has approximately the same opening
size as the grate or cover. These catch basingyaieally only used in shallow applications and for small pipe
sizes 15inchdiameteror less. It is not common for these catch basins to have ladders or rungs inside for access.
The other is th@ype 2 CB which is circular in shape and has an insiceal& between 4 and 8 feet. These catch
basins are used for deeper applications or for larger pifg8snch diameteror greater. Typicallythese catch
basins will have a ladder or rungs inside for access. All catch basins contain a sump which is the open area located
below the lowest pipgproviding for thecollection of sediment and debris. Similar structures to catch basins do
not have a smp but instead contain a channelized bottom which allows sediment and debris to flush through the
structure.

A catch basin may contain a solid cover or an open grate. A catch basin with a solid cover does not collect surface
runoff directly. A catch basiwith an open grate may collect surface runoff directly butmetessarilyn all cases

The choice of a solid lid versus a grated coveefgeddent on where the structure is located with respect to the
surface runoff flow path.

Seethe photos andfiguresbelowfor details.
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Typel and Typ& Catch Basins

___open grate or solid cover
/~ may be round or rectangular
steps or (
ladder e

)\ inlet pipe

| fe—

y
/\," BIRD’S-EYE VIEW

__open grate or solid cover

/" may be round or rectangular
—t .
top slab
— open grate
or solid cover " i
— steps or ladder
— (t:)ggg:egﬁon flow b \] ) o
— ) e
B concrete
| e | A 1 sections
concrete
base
SECTION VIEW
Type 1 (rectangle shape) Type 2 (cylinder shape)
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Installation of Typd and Typ& Catch Basins

oY)

Tpe 1 catch basin with vaed'grate

y % -""_'»_-_ : 7-_;'_.7.";,‘ 4".,\:_..
Type 1 catch basin with vaned grate

o WSS
Type 2 catch basin connecting plast
pipe
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Common Maintenance Considerations

The most common equipment for cleaniogtch basins is a headyty, combinationpower-washing andracuum
truck, also known as a vactor trudkprovides high-pressure washing for the walls attte bottom of catch basis
anda highpower vacuum for removingaterthat is mixedwvith sediment oil, greasegasolineyegetationdebris

andtrash Generally this is the best and most effective waglean catch basins

Refer to the table below titled Nd. ¢ Catch Basins fanaintenance standards.

Maintenance Standards

No.1 ¢ Catch Basins

Condition When Maintenance
is Needed

Maintenance Action and
ExpectedResults

Component Potential
Defect
General Sediment &
Debris

9 Sediment, trash, and/or other

debris material is located
immediately in front of the
catch basin opening or is
blocking inletting capacity of
the basin by more than 10%.

9 No sediment or debris is locateq

immediately in front of catch
basin or on grate opening.

9 Sediment, trash, and/or other
debris material (located in the
catch basin) exceeds 60 perce
of the sump depth as measure
from the bottom of basin to
invert of the lowest pipe into or
out of thebasin, but in no case
less than a minimum of six
inches clearance from the
debris surface to the invert of
the lowest pipeTrash or debris
in any inlet or outlet pipe
blocking more than 1/3 of its
height or ppe end blockage
exceeds 33%

9 No sediment or dbris is in the
catch basin.

1 Sediment, trash, and/or other
debris material located in any
inlet or outlet pipe is blocking
more than 1/3 of its height.

1 Inlet and outlet pipes are free of
sediment and debris.

Snohomish County Drainage Manual VolumeStbrmwater Facility Maintenance
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No.1 ¢ Catch Basins

Component

Potential
Defect

Juy 2021

Condition When Maintenance
is Needed

Maintenance Action and
ExpectedResults

1 Dead animals or vegetation thg
impair catch basin function or
that could generate odors that
could cause complaints or
dangerous gases (e.g.,
methane).

1 No dead animals or vegetation
are present within the catch
basin.

Contaminants
and Pollution

1 Any evidence of oil, gasoline,
contaminants or other
pollutants

9 Note: Coordinate
removal/cleanup with local
and/or state water quality
response agency.

9 Contaminants or pollutants are
removed.

Structure

Structure
Damage to
Frame and/or
Top Slab

9 Top slab has holes larger than
2 square inches or cracks wide
than 1/4 inch (Intent is to make|
sure no material is seeping intg
the catch basin)

9 Frame not sitting flush on top
slab, i.e., separation of more
than 3/4 inch of the frame from
the top slab. Frame not securel
attached

1 Top slab is free of holes and
cracks. No water and/or soil is
seeping into the catch basin

9 Frame is sitting flush on the
riser rings or top slab and firmly
attached.

Fractures or
Cracks in
Basin Walls/
Bottom

9 Cracks wider than 1/2 inch or
evidence of soil particles
entering the structure through
the cracks, or qualified
maintenance or inspection
personnel determine that the
vault is not structurally sound.

1 Grout fillet has separated or
cracked wider than 1/2 ch and
longer than 1 foot at the joint o
any inlet/outlet pipe or any
evidence of soil particles
entering catch basin through
cracks.

1 Catch basin is replaced or
repaired to design standards.

1 Pipe is regrouted and secure a
basin wall.

Snohomish County Drainage Manual VolumeStbrmwater Facility Maintenance
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No.1 ¢ Catch Basins

Component

Potential
Defect

Settlement/
Misalignment

Juy 2021

Condition When Maintenance
is Needed

1 Settlement omisalignment of
the catch basin causes a safety
function, or design problem.

Maintenance Action and
ExpectedResults

1 Catch basin is replaced or
repaired to design standards.

Unsafe

rungs, cracked/broken rungs,
rungs not securelgttached to
basin wall, misalignment, rust,
cracks, or sharp edges.

Access Hole Cover Notin | T Cover is missing or only partial| T Catch basin cover is fully in
Cover Place in place. Any open catch basin| place
requires maintenance.
Locking 1 Locking mechanism cannot be|  Mechanism or lock btd open
Mechanism opened or lock bolts cannot be|  with proper hand tools.
Not Working removed by one maintenance
person with proper hand tools.
Cover Difficult|  One maintenance person 9 Cover can be removed and
to Remove cannot remove lid after reinstalled by one maintenance
applying normal lifting pressurg  person with proper hand tools.
with proper hand tools. Intent ig
keep cover from sealing off
access to maintenance.
Metal grate 1 Grate missing or broken 1 Grate is in place and meets
damaged or member(s) of the grate. design standards.
missing (if
applicable)
Ladder Ladder Rungs| 1 Ladder is unsafe due to missin| § Ladder meets design standard

and allows maintenance perso
safe access.

CAUTIONA catch basin may beonsidered an enclosed space where harmful chemicals and gasses can

accumulate. Therefore, the inspection and maintenance of tlstsecturesshould be conducted by individuals

trained and certified to work in confined spaces under hazardous conditions.

Snohomish County Drainage Manual VolumeStbrmwater Facility Maintenance
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What are Conveyance Storm Pipes?

Stormwater runoff may be conveyed by a variety of means and mechanisms from initial collection at a catch basin
or inlet, to final discharge at an outfall to a receiving water. Storm pipestoomsvater pipes, are a common

means of built conveyance. Conveyance storm pipes may be made from a variety of materials, including concrete,
coated iron or steel, and PVC. Pipes may also be used for conveying flows to or from open channels, ponds, vaults,
or anotherstormwater facility.

How Do Conveyance Storm Pipes Work?

Sormwater runoffis conveyed through storm pipes set at defined slopes for the amount of flow expected. The
size, slope, and material of pipe may also have been designed to achievalgavelocity through the pipe or

at the outlet of the pipe. Storm pipes typically increase in diameter from the upper end of a drainage system to
the lowermost end, as they collect and convey increasing amounts of runoff. Where multiple pipes cothertoge

or changes in direction occur, either horizontally, vertically, or both, a catch basin, manhole, or other structure
may have been constructed.

CommonMaintenance Considerations

Storm pipes may collect sediment and trash. Depending ordbation and surrounding environment, storm

pipes may also be susceptible to tree root penetration and growth, settling, or natural wear and age. These needs
can be remedied with periodic inspection and maintenance.

Refer to the table below titled No.Conveyance Storm Pipes for specific maintenance standards.

Snohomish County Drainage Manual VolumeStbrmwater Facility Maintenance
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No. 2¢ Conveyance Storm Pipes

Component

Potential
Defect

Condition When Maintenance
is Needed

Maintenance Action and
Expected Results

General

Obstructions,
Including
Roots

1 Root enters or deforms pipe,
reducing flow.

9 Use mechanical methods to
remove root if possible. Use of
chemicals to remove roots shall
be done in accordance with
applicable regulations. If
necessary, remove the
vegetation ove the pipe.

1 Pipe Dented or Broken

1 Inlet/outlet piping damaged or
broken and in need of repair.

9 Pipe Rusted or Deteriorated

1 Any part of the piping that is
crushed or deformed more than
20% or any other failure to the

piping.

9 Sediment & Debris

1 Sediment depth is greater than
20% of pipe diameter.

9 Debris barrier or Trash Rack
Missing

9 A debris barrier or trash rack
that had been installed on the
end of a drainage pipe is missin

9 Joint/Seal Problems

1 The joint between pipe sections
is separated and/or the seal at
the joint is cracked or broken.

Snohomish County Drainage Manual VolumeStbrmwater Facility Maintenance
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What is a DebriBarrier?

A debris barrier is a grate constructed of welded metal bars or tubes ptaadhe end of a stormwater pipe
or catch basin which is part of a larger drainage netwdhe purpose for such a barrier is to prevent debris and
peoplefrom enteringan enclosed pipe system.

Horizontal debris barriers are installed on conveyance pipe ends except driveway and roadway culverts. Vertical
debris barriers are installed on catch basins or vertical pipes that typically serve as overflow points for ponds or
other stormwater feature.

Snohomish County Drainage Manual VolumeStbrmwater Facility Maintenance
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Horizontal Debrigarrier

Aluminum horizontal debris barrier ith bent
bar needing repair

Aluminum horizontal debris barrier with metal
flared end side walls and bottom flow pad

e %

Aluminumhorizontal debris barrier partially Aluminum horizontal debris barrier with bars
clogged with algae covered with leaf and twig debris but water

flowing below the barrier

Snohomish County Drainage Manual VolumeStbrmwater Facility Maintenance
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CommonVertical Debris Barriers

- Sty v T

Stormwater pond Type 2 catch basiverflow  Stormwater pond Type 2 catch basin overflow
structure with vertical conical galvanized steel structure with vertical conical galvanized steel
debris barrier debris barrier

Stormwater pond overflow structure with Stormwater pond with Type 1 catch basin with
vertical tophat aluminum debris barrier setin  galvanized steel, bekive debris barrier
peagravel filtration cone

Snohomish County Drainage Manual VolumeStbrmwater Facility Maintenance
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